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EXCERPT - Missouri Sites

PREFACE

This report was prepared as part of tne Department- of Energy Formerly
Utilized Sites Program, which was initiated in 197^ oy the Atomic Energy
Commission to determine the radiological condition of sites formerly used by
the [Manhattan Engineer District and the Atomic Energy Commission for
opet ations* involving radioactive materials After the early 19^0s, control of
many sites no longer required for nuclear programs was returned to private
industry or the public for unrestricted use This is the first report
summarizing the Department's efforts to identify the sites, characterize their
conditions and, where appropriate, resolve any unacceptable radiological

. conditions

A description of this program, a brief history of Manhattan Engineer
District and early Atomic Energy Commission operations, and summaries of
the current status of over 70 of the formerly utilized sites are contained in
this report The site-specific summaries, based on reviews of records, are
not comprehensive histories of/trf5-»s.ites, but are presented as an overview of
site activities through June (1980 jThe summaries have been reviewed by
owners and/or former owners,STaTe representatives, representatives of the
national laboratories, and persons cognizant of former nuclear operations,
who have been instrumental in providing and verifying information.
Supplemental reports wdl be published as required to document status
changes and additional information regarding these sites or new sites.



I INTRODUCTION

The Department of Energy is conducting a program to determine
radiological conditions at sites former ly used by the Army Corps of
Engineers' Manhattan Engineer District and the Atomic Energy Commission

i in the early years of nuclear energy development The program is being
administered by the Off ice of the Assistant Secretary for Envi ronment

1 \, through the Environmental and Safety Engineer ing D i v i s i o n , which is within
, the Office of Environmental Compliance and Overview. The sites of concern
i s were federa l ly , pr ivate ly , and ins t i tu t ional ly owned and were used p r i m a r i l y

for research, processing of uranium and thorium ores, and storage of
'\ radioactive ores or residue Also included in the program are sites used in

r l" the Los Alamos plutonium development program and the Tr in i ty atomic bomb
jj test site The purpose of this background report is to provide a consolidated

historical summary of these fo rmer ly utilized sues based on in format ion
collected to date

For the initial activities of the nuclear energy program, most of the
uranium was extracted from foreign ores Pitchblende was imported, stot ed
for short periods, transported to sampl ing plants in the East, and then
transferred to mills and refineries for uranium extraction Some ores were
also processed for thor ium Much of the Government-sponsored i esearch and
development was centered at the national laboratories, wi th commercial
f i rms producing the needed raw and f inished mate r i a l Ores were processed
to obtain a mil l concentrate that was then re f ined and converted to other
uranium or thorium compounds or transformed into metal and distributed to
other participants in the program Most of the metals manufactured from
these various operations were u l t imate ly transported to the Hanford s'te at
Richland, Washington, for use in plutonium production Commercial f i r m s
also conducted operations to recover uranium f rom scrap and salvaged
material

As a result of these activities, mater ia ls , equipment, buildings, and
land became contaminated, pr imari ly with n a t u i a l l y occurring radioactive
nuchdes. They were later decontaminated in accordance with the standaras
and survey methods in use at that time Since then, however, radiological
criteria, guidelines, and proposed guidelines for release of such sites for
unrestricted use have become more stringent as research on the effects of
low-level radiation has progressed In addition, records documenting some of
these decontamination efforts cannot be found , and the f inal radiological
conditions of the sites could not be adequately determined from the records
As a result, the Formerly Utilized Sites Program was initiated in 197<t' to
iden t i fy these formerly used sites and to reevaluate their radiological status.*

Inactive uranium mill tailings sites in the Western States are being
investigated under a separate program, as authorized by Public Law
95-604 (Uran ium Mi l l Tailings Radiation Control Act of 1978)



i Since 1974, a considerable amount of radiological site status
information and records have been recovered or regenerated This report
covers efforts through June 1980 to determine the radiological status of sites
for wh>ch the existing conditions could not be clearly defined. Principal
contractor facilities and associated properties have already been identified
and activities are continuing to identify additional sites Any new sites
located will probably be subcontractor facilities and areas used for disposal

! of contractor waste or equipment, however, only limited information
N regarding this equipment and material has been collected to date As

' \ additional information becomes available, supplemental reports will be >
^ N, published. //,•

-£ ?'
£% The purpose of assembling this historical data under a single cover is to

provide a consolidated, quick-reference source for use at the program
'! management level and to promote public participation in the program. This

document also highlights unresolved questions, primarily on the location of
disposal sites used during previous decontamination operations. Where
available, information on the following is provided (a) type of activities
conducted, (b) current site use and description, (c) ownership, and (d)
radiological history and status



IT, BACKGROUND

HISTORICAL RECORDS R E V I E W

During the Manhattan Engineer District and early Atomic Energy
Commission programs, principal efforts were directed at defense-related
projects and involved technology to develop nuclear energy for mili tary
objectives Information regarding these activities was protected f rom public
disclosure by defense security classification procedures At contract
termination, sites used by contractors were decontaminated according to the
criteria and health guidelines then in use The radiological criteria for
releasing sites for unrestricted use were generally site specific and have
changed over the ensuing years, in some cases, they are still not clearly
defined It was thus necessary to reevaluate the current radiological
conditions at these sites, and a records search was conducted

Changes in ownership and land use and the absence of licensing
procedures prior to 1955 made locating the sites and defining their
radiological condition di f f icul t In addition, documentation relating to both
site operations and decontamination activities was retired to Federal records

(Storage centers and, in some instances, destroyed in accordance with
']Government records management practices The records search helped to

identify the majority of fo rmer ly utilized sites but did not always generate
sufficient information to characterize the radiological condition of every site.
Other information found lacking in many cases included the location of
contaminated materials, equipment, and process wastes removed f rom
contractor facilities during operations and/or decontamination activities A
site survey program was therefore initiated Efforts are continuing to
determine the existence and location of any offsite disposition of
contaminated waste materials

SITE SURVEY PROGRAM

In 197^, the Atomic Energy Commission's Division of Waste
Management and Transportation initiated the survey program to identify all
formerly used nuclear program sites and to determine their radiological
status In mid-1974, the responsibility for this survey was assumed by the
Division of Operational Safety At that t ime, all divisions and field offices
of the Commission were requested to search their files for records
documenting the current radiological condition of the sites, the conditions at
the termination of Atomic Energy Commission activities, and land use and
ownership, as well as for records ident ifying any additional sites This
effort identified gaps in the information on sites recognized from the start
of the program as well as on newly identified sites

In January 1975, the Energy Research and Development Administration
assumed responsibility for the survey program The Administration's field
office personnel contacted owners and coordinated site visits to determine
the need for radiological surveys Press releases were issued to inform the
public of the program and site status



Pursuant to the Department of Energy Organization Act of 1977, the
functions and authority of the Energy Research and Development
Administration were transferred to the Department The Environmental
Control Technology Division (now Environmental and Safety Engineering
Division) was assigned the responsibility for the site survey program Due to

j the importance of this effort, the Formerly Utilized Sites Program was
formalized, and a generic plan for identifying and surveying sites and

'\ resolving any potential radiological problems was drafted

^ v In mid-1979, using the generic plan as a guide, responsibility for the
Formerly Utilized Sites Program activities was divided between the Assistant

'\ Secretary for Environment and the Assistant Secretary foi Energy Technology
r'' (now Assistant Secretary for Nuclear Energy) The Assistant Secretary for
/( Environment is responsible for identifying, characterizing, and ultimately

certifying the radiological condition of the sites, tne Assistant Secretary for
Nuclear Energy is responsible for implementing required remedial actions and
identifying disposal sites for residual radioactive material

OVERVIEW OF MANHATTAN ENGINEER DISTRICT/ATOMIC ENERGY
COMMISSION ACTIVITIES

In 1942, under the jurisdiction of the Army, the Manhattan Engineer
District was established as the lead agency in the development of nuclear
energy The authority previously assigned to the Department of the Aimy's
Office of Scientific Research and Development for process development,
engineering design, materials procurement, and site selection associated with
the program was transferred to the District District headquarters was
originally established in New York City and, in 1943, was transferred to Oak
Ridge, Tennessee

On December 31, 1946, the Manhattan Engineer District was
deactivated and its responsibilities were transferred to the newly constituted
Atomic Energy Commission At that time, more than ten prime contractors
and several hundred subcontractors were involved in production and research
operations These contractors included industrial concerns, universities, and
other scientific organizations In contrast to the highly centralized operation
of the Manhattan Engineer District, the Atomic Energy Commission
decentralized and established five major centers of operation located in New
York, New York, Santa Fe, New Mexico, Oak Ridge, Tennessee, Hanford,
Washington, and Chicago, Illinois The Commission continued the Manhattan
Engineer District practice of contracting with industrial concerns and

,{ academic institutions to perform the actual operations
t

The most readily available source of historical information on the early
activities of Manhattan Engineer District and the Atomic Energy Commission
is A History of the United States Atomic Energy Commission, Volume 1 -
The New World and Volume II - Atomic Shield A synopsis ol the
procurement, storage, and processing of the raw materials containing
uranium is presented in this report to give the reader a general overview of
these activities The synopsis, although covering both Manhattan Engineer



District and Atomic Energy Commission operations, focuses on the District's
operations and is limited to major contractors The formerly utilized sites
program activities address all former Manhattan Engineer District and early
J Tormc Energy Commission sites, including facilities used by prime
contractors and subconti actors and locations where equipment or radioactive
materials used in nuclear operations were stored or disposed

AIL of the companies and locations in th's o/erview were identified
during the records levtew The companies are identified in Figure 1, a flow
diagram showing the processing of uranium ores, tailings, or slimes into the
finished product ~ "

Uranium Procurement

The Manhattan Engineer District relied on three sources of uranium
during the war years About two-thirds came from mines in the Belgian
Congo, slightly more than one-sixth from mines near Great Bear Lake in
Canada, and the remainder from American ores, which in reality were
tailings from vanadium refinery operations

African Sources--At the beginning of the nuclear program in the late
1930s and early 1940s, it was determined that although there were
significant quantities of uranium ore available in Czechoslovakia and Canada,
by_far the most important sources were the mines of the Be[gian_ Cpngo_
The supplies of ore in the United States were not consideted extensive and,
with the growing interest in uranium, Germany had ceased all sales of the
Czechoslovaklan ores As a result of this, plus the German takeover of
Belgium and increased German activity in Africa, the United States, Great
Britain, and Canada made an all-out effort to obtain as much of the Belgian
Congo ore as quickly as possible to guarantee adequate supplies of uranium
Through activities that began in September 1942, the United States was able
to purchase all the aboveground supplies of uranium ore from the Belgian
Congo This included 1200 tons of ore that had already been imported into
the United States in 1940 by a Belgian Company, Afncan Metals, Inc , and
stored in the Archer-Daniels Midland Company warehouse (also known as the
Staten Island Warehouse), Port Richmond, Staten Island, New York, plus
some 3000 tons of similar ore still in the Congo By the end of 1944, the
Manhattan Engineer District had received approximately 3700 tons of Congo
ore * The amount of ore being received far exceeded the processing
capacity in North America at that time The Manhattan Engineer District
used three primary storage areas Seneca Ordnance Depot (also known as
Seneca Army Depot), Romulus, New York, Clinton Engineer Works (now Oak
Ridge National Laboratory), Clinton, Tennessee, and Perry Warehouse
(Middlesex Sampling Plant), Middlesex, New Jersey

By the end of 1946, the Manhattan Engineer District had contracted
for the extraction of approximately 3800 tons of U3Og from over
29,000 tons of African ore containing from 5 to 65 percent uranium
oxide
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Figure 1 Processing of Uranium Ores, Tailings, or Slimes to Finished
Processing by Various Companies



The Manhattan Engineer District contracts with Afr ican Metals, Inc ,
involved only the recoverable uranium oxide (L^Og, black oxide'*) in the
ore. African Metals maintained owne rship of the residue or tail ings, which
contained radium and other precious metals As a result, it was necessary
to establish weighing and assaying operations Initially, the weighing and

i assaying were performed at contractor facilities However, in November
1943, the Manhattan Engineer District set up a separate sampling program at

1 >, the Perry Warehouse The assaying and weighing of the ore samples were
, perfor - ed for the Federal Government by Lucius Pitkm, New York, New
\ s York, Frick Chemical Laboratory, Princeton University, Pnnceton, New

N' Jersey, and the National Bureau of Standards, Washington, D C. Assaying
\, and weighing for African Metals, Inc , were performed by Ledoux and

Company, New York, New York
t<

Following weighing and assaying, the ore was shipped to the various
refineries to be processed to black oxide or sodium uranate concentrates
Because the tailings svere owned by African Metals, the Manhattan Engineer
District was required to store residues from these operations until they could
be returned to the owner Those residues f rom ores containing greater than
10 percent L^Og were stored at the Clinton Engineer Works or the Perry
Warehouse before return shipment Residues from ores containing less than
10 percent L^Og were stored at the Lake Ontario Ordnance Works,
Lewiston, New York Some of the Afncan Metals residues have been
returned, some are still at the U S. storage sites **

Canadian Sources—The Office of Scientific Research and Development
placed an order with Eldorado Gold Mines, Ltd (later Eldorado Mining and
Ref in ing , L t d ) to obtain uranium oxide refined from the Canadian ore
Eldorado was to mine uranium ore at its Great Bear Lake mine and refine
the ore at its facility at Port Hope, Ontario By 194^, about 400 tons of
the oxide had been produced and enough Canadian ore had been mined to
produce an additional 500 tons of the refined oxide By the end of 1946,
over 4000 tons of ore concentrate containing over 1100 tons of L^Og in the
form of black oxide had been delivered to the District, Because the
Canadian ore was processed to black oxide at the Eldorado facility and the
entire concentrate was sold to the Government, no assayings' ancl weighing
program was set up for the Canadian ore

9

Domestic Sources—Most of the uranium in the United States was
extracted from the carnotite ores of the Colorado plateau, however, the
high-grade deposits had previously been mined primari ly for their radium

The various steps of the uranium recovery and refining process produced
concentrates and compounds of uranium oxide, which were generally
referred to by their color and physical characteristics for nontechnical
characterizations and for security reasons

Some of the residues still in the United States are cuirently stored at
the Feed Materials Production Center, Fernald, Ohio, as well as at the
Lake Ontario Ordnance Works site ' "»



content The heavy demand for vanadium during the war created tht
potential for a practical source of uranium oxide as a byproduct of the
vanadium processing However, the tailings from vanadium processing were
of such low uranaim content that it was necessary to concentrate them at
or near the mine prior to their shioment to the processing facilities

The United States Vanadium Corporation concentrated vanadium tailings
stockpiled at its Uravan, Colorado,* plant to produce a sludge containing 15
t" 20 percent black oxide This sludge was sent directly to the L*nde Air
Products Company, Tonawanda, New York The Corporation also produced a
green sludge (5 to 10 percent black oxide) from vanadium tailings and sands
at its Uravan facility and another processing plant** at Durango, Colorado *
The green sludge output from both facilities was trucked to Grand Junction,
Colorado,* for the removal of vanadium and for further concentration of the
uranium to produce yellow sludge (10 to 15 percent ^Og) This product was
then shipped to the Linde facility

Concurrent with these operations, the Vanadium Corporation of America
processed American ores for vanadium at its plants in Natunta, Colorado,*
and Monticello, Utah Most of the slimes (50 percent U3Og by weight)
from these plants were shipped directly to the Vitro Manufacturing Company,
Canonsburg, Pennsylvania, for processing A portion of the 50-percent slime
tailings was sold to the Government and processed at the Uravan facility In
addition to the United States Vanadium Corporation and Vanadium
Corporation of America concentrates, similar materials, accounting for less
than 8 percent of the domestic uranium oxides produced, were procured by
the Government f rom various small operations By the end of 19<^,
domestic ore processing had yielded about 800 tons of uranium oxide and, by
the end of 1946, concentrates containing over 1300 tons of uranium oxide
had been produced from the domestic sources

Uranium Processing Operations and End Use

The initial concentrate refining operations consisted of mechanically
grinding and crushing the ores to a sandy material Acid was used to dis-
solve the uranium The uranium-bearing acid solution extract was treated
with other chemicals to precipitate the majority of impurities', and the
uranium-bearing solution was further treated to precipitate the uranium The
final products from this refining operation, either black oxide (l^Og) or
yellow cake (sodium diuranate (Na2U2O/) concentrate), were roasted and
dried prior to the next stages of processing

**

Uranium mills producing concentrates for uranium refining are covered
under the Inactive Uranium Mill Tailings Program and are discussed in
detail in "A Background Report for the Inactive Uranium Mill Tailing
Sites Remedial Action Program," to be published by the Department of
Energy

A processing plant at Durango was operated by the United States
Vanadium Corporation but was owned by the Metals Reserve
Corporation



Dut ing World War II, the ores were ref ined to black oxides at the
j facilit ies of Linde and Eldorado Vt t ro (at. Canonsburg) refined the ores to
! produce sodium diuranate Following the war, Mallmckrodt, Inc , also pro-
j duced black oxide at its facilities in St Louis, Missouri , and later at the
j Atomic Energy Commission Weldon Spring Chemical P lan t , Weldon Spring,
|i Missouri

The black oxide and sodium diuranate were fur ther refined to orange
oxide (UO3) and brown oxide (UC>2) The orange oxide was produced by
Malhnckrodt and E I duPont de Nemours and Company, Deepwater, New
Jersey At the DuPont plant, brown oxide was also made from black oxide
and f rom uranium peroxide (UOq; 2H2O) obtained f rom the processing of
uranium-bearing scrap Brown oxide was also produced by Malhnckrodt,
Linde, and Harshaw Chemical r 'ompany, Cleveland, Ohio. Brown and orange
oxides were in turn ref ined ^o green salt (UF/^ ) by DuPont , Harshaw,
Malhnckrodt, and Linde *

Harshaw made uran ium hexafluonde (UFg) from the green salt for the
5-50 (thermal diffusion) and K-25 (gaseous diffusion) uranium-235
enrichment projects The Y-12 electromagnetic enrichment plant in Oak
Ridge received orange oxide f rom the various producers along with part ial ly
enriched uranium hexafluonde f rom the S-50 and K-25 plants These feed

i materials were converted to uranium tetrachlonde pnor to enrichment at
j Y-12 Harshaw also supplied uranium tetrachlonde for the Y- l? plant

Green salt and, in some cases, scrap metal were used in uranium
metal manufacturing by DuPont, Malhnckrodt; Iowa State College (now
Univers i ty) , Ames, Iowa, V/estmghouse Electric Corporation, Bloomfield,
New Jersey, Brush Beryl l ium Company, Cleveland, Ohio, and Electromet

| Corporation, Niagara Falls, New York Scrap metal recovery operations
were conducted at Metal Hydrides, Inc , Severly, Massachusetts, and Iowa
State Uranium metal in the form of powder was also produced directly

f f rom uranium oxides instead of green salt by Metal Hydrides Various
, fabricators were contracted as required to develop fabrication techniques
j and form (rolling and machining) the metal The metal manufactured by the

various companies was ultimately shipped to the Hanford site at Richland,

Following World War II and after the construction of the Weldon Spring
Chemical Plant, many of the Atomic Energy Commission uranium
conversion operations were centralized and transferred to Weldon
Spring, operated for the Government by Malhnckrodt , and later to the
Feed Materials Production Center at Fernald, Ohio, operated by
National Lead Company of Ohio The latter facility is currently a
center for the processing of uranium and thorium ores and concentrates
to useful compounds and metal shapes Other Department of Energy
facilities at Paducah, Kentucky, Oak Ridge, Tennessee, and
Portsmouth, Ohio, also have the capability to refine various uranium
products
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Washington, for use in plutomum produc t ion* Plutonium produced at H?nforci
was then shipped to Los Alamos, New Mexico, for use in the weapons
development program

Quality control of the various processes in the ore/metal chain was
performed by the University of Chicago, Metal lurgy Laboratory, Chicago,
Illinois, Princeton Umversit) , Massachusetts Insti tute of Technology,
Cambridge, Massachusetts, and the National Bureau of Standards

In addition to the actual contractor-ov/ned facilities, contractors
used a number of offsite storage locations, such as landf i l ls , for storing and
disposing of their wastes Examples include the St Louis Airport Storage
Site, where residue f rom Malhnckrodt operations was deposited, the former
Haist property (now Ashland Oil Company), Tona^vanda, New York, where
material from Linde operations was deposited, the Pennsylvania Railroad
Landfill Site, Burrell Township, Pennsylvania, where Vitro Corporation
deposited wastes f rom the Canonsburg operation, and the Middlesex Municipal
Landfi l l , Middlesex, New Jersey, where wastes produced during some
construction activities at the Middlesex Sampling Plant were deposited
Some private residences were also contaminated as a result of natural
radionuclide migration or through the use of contaminated soil from these
operations as fill material

Nuclear activities following World War II broadened in scope The
Atomic Energy Commission entered into a number of research, development,
and production contracts to recover uranium as byproducts of certain
industrial processes such as phosphoric acid production In addition,
contracts were terminated or established as product needs and research needs
varied, hence, the number of fo rmer ly utilized sites exceeds the number of
facilities shown in Figure 1 and discussed in this overview

j.um Operations

Operations with thorium after the war were similar to the u ran ium
operations but were conducted on a much smaller scale The first major
research for the Manhattan Engineer District on thorium began early in 1946
with the procurement of thorium salts for a project at Iowa State College
The thorium salts were supplied by Lindsay Light and Chemical Company,**

An experimental gas-cooled pile and chemical pilot plant used to
produce plutomum, called the X-10 process, was operated at Richland
The initial development of the X-10 process was completed at Oak
Ridge
~i
Lindsay Light and Chemical Company was using thorium for producing
gas mantles, ~.catalysts, and electron tube cathodes prior to its
consideration for nuclear applications Remedial action activities at
this site and associated properties are being undertaken by the State of
Jllinois and K.err_=M£_G£.e_ Chemical Corporation, under the regulator^
authority of the Nuclear Regulatory Commission

10



Chicago, Illinois, which was the major supplier through most of the eaily
years of the program Lindsay first received thorium from G e i m a n y and
Kter processed monazite from India and Brazil In later years, processing
studies were performed by Dow Chemical Company, Walnut Creek,
California, as well as by Iowa State Extractive research, metal production
and handling, and other research and development activities were conducted
by a number of companies also involved in similar work with uranium,
)-• iuding Mallinckrodt, Simonds Saw and Steel, Lockport, New York, Sylvanja

ormng Nuclear Corporation, Bayside, New York, Battelle Columbus
vision, Columbus, Ohio, Brush Beryllium Company, and Horizons Metal ,

c , Cleveland, Ohio The National Bureau of Standards was involved in
qaahty control for the thorium programs, and the Middlesex Sampling Plant
was used for storage of some thorium A major part of the current
formerly utilized sites program effort is to ensure that all of the thorium
sites have been identified and verified for radiological safety More in-depth
records searches and interviews wi th former Atomic Energy Commission
employees and other cognizant persons are being conducted

11



HI. PROGRAM DESCRIPTION

OBJECTIVES

The purposes of the formerly utilized sites program are to identify \
former Manhattan Engineer District and Atomic Energy Commission sites, \
assess their radiological condition, decontaminate sites as required and \
authorized by Congress, and ultimately certify their acceptability for future )
use Sites are being identified through searches of existing Manhattan
Engineer District and Atomic Energy Commission records and public
assistance obtained through requests for information in press releases and

'A, letters

After a site has been identified, the responsibility for assessing its
radiological condition is assigned to a national laboratory, which then reviews
old radiological survey documents and performs radiological surveys as
required A series of engineering studies and environmental reports,
including any documents required by the National En itonmental Policy Act,
is prepared to evaluate remedial action alternatives After these
evaluations, appropriate measures (remedial actions, if required) are selected
and implemented to ensure public safety Following completion of these
activities and a certification process, the former Manhattan Engineer District
or Atomic Energy Commission site is cleared for unrestricted or restricted
use, as appropriate

During the course of the investigation, press releases and public
meetings serve to inform the public of the nature of the Government wor!<
done at the site, survey results, and remedial actions contemplated and
undertaken Detailed reports of the survey findings are also published by
the Department of Energy and are available to the public for a. nominal fee

SCOPE

The scope of the Formerly Utilized Sites Program is confined to those
public and private sites that were formerly used under contract to the
Department of Energy or its predecessor agencies or owned by the Federal
Government and controlled by these agencies These sites include those
directly involved in the handling of radioactive materials for the Manhattan
Engineer District and the Atomic Energy Commission and nearby properties
contaminated by radioactive material originating from these activities. The
materials processed consisted primarily of pitchblende, carnotite, or thorium
ores and their refined or residue products Products included uranium and
thorium metals and compounds The residue consisted of the process wastes,
which generally contained low-level radioactivity due to the presence of
components of the uranium and thorium radioactive decay chains that
remained in the residues Included in the site list are the remains of two
Chicago research reactors (Palos Park, Illinois), the site near the location of
the Trinity atom bomb test (Chupadera Mesa, New Mexico), and other sites
involved in the weapons development program (Los Alamos, New Mexico)

12
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At the processing sites, the major contaminants are u r a n i u m , tho r ium,
and radium and their radioactive decay products (daughters) _R a_dturn
contamination_js_a_ major concern because its__radioactive_ daug^ej" >_ ra<^L>_ IS

a"rioble~~gas that can Jrf fuse "into the air and be InhalecT " AT" the" research"
Teactbr" site~s~~ the weapons development sites, and certain other research
related facilities, nuclides such as p lu tonium, other transuranics, s t ron t ium,
cesium, t r i t ium, and uranium-235 are also potential contaminants

Throughout the program, emphasis has been on characterizing the
radiological condition of the site itself Where onsite contamination has been
found, the possibility of offsite radionuclide contamination has also been 01
is being investigated

jl APPROACH TO REMEDIAL ACTION

The approach to ident i fy ing and eventually Correcting actual or
potential conditions of radiological contamination at Manhattan Engmeet
District and Atomic Energy Commission sites entails two separate but
interrelated efforts institutional activities and site characterization and
remedial action related activities

Institutional Activities

Two important activities must be completed before the remedial actions
can be performed

© Legislative authority must be established under which the Federal
Government (Department of Energy) can act to cotrect problems
of radiological contamination at former ly utilized sites Although
the Department of Energy has authority at some sites, many w i l l
require new legislative authority Initiation of any requ i ted
legislation is the responsibility of the Office of the General
Counsel within the Department of Energy, with support f rom the
Assistant Secretary for Environment and the Assistant Secretary
for Nuclear Energy

o Radiological criteria must be developed for use as guidelines to
determine if a radiological problem exists as wel l as to determine
the extent of decontamination required at each site Thib ac t iv i ty
will involve the Department of Energy as well as the
Environmental Protection Agency and the Nuclear Regulatory
Commission

Site Characterization and Remedial Action Related Activities

Although each former ly utilized site will have certain unique
characteristics, a general sequence of events can be outlined that w i l l lead
to the program objective, which is to preclude any future radiological
problems Figure 2 is a schematic presentation of four activities considered
essential to the execution of a remedial action program The f igure also
indicates the pr imary responsibilities or functions of the Office of
Environment and the Office of Nuclear Energv throughout the program. The
first activity, site analysis, determines which sites need remedial action

N
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When remedial action is required, all four ohases shown in Figure 2 are
implemented If no remedia l action is necessary, only the first and last
phases are implemented A "Generic Program Plan for the Fo rmer ly Uti l ized
Sites Remedial Action Program," now in d ra f t , details the decision points
and activities for accomplishing remedial action and identifies points where

i institutional activities must be completed before an action can progress A
brief discussion of these phases follows

Site Analysis—This phase of the Formerly Utilized Sites Program
' s involves two major activities. site identification and verification and site

characterization The overall objective of the identif ication and verification
' ;-;, step is to identify and locate all candidate sites and determine through the

<*, analysis of all available records whether there is any possibility that the site
; was exposed to radioactive materials as a result of operations conducted
'' under contract to, or by the Manhattan Engineer District or Atomic Energy

Commission

If itiere is adequate documentation to demonstrate that the site is not
contaminated or that the site is presently operating under an appropriate
license, no additional actions may be necessary If, however, the records
are inadequate or indicate the site may be contaminated, efforts will be
initiated to determine or verify the radiological condition of the site

In i t ia l ly , a preliminary (screening) survey is performed Data from this
survey along with available records from past surveys are used to determine
the need for and the extent of a more comprehensive survey In some cases
where earlier survey reports are adequate, only supplemental information

I may be required to characterize the site In other cases, no data are
1 available and an exhaustive effort is required A complete radiological

survey consists of the following elements

& Measurements of total or fixed and removable alpha and
beta-gamma contamination on buildings and equipment surfaces

o Gamma-ray exposure rates

o Beta-gamma dose rates

® Alpha exposure rates

a Radionuclide contamination _m surface water and groundwater

® Radionuclide contamination in building drains

o Radionuclide contamination in undergound drains and surface
drainage ways

o Concentrations of surface and subsurface deposits of radioactive
material
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To , 'ace all measui ements and results in the proper perspective,
measurements of a similar nature are performed in surrounding cont.ro1 areas
not affected by former Manhattan Cngmeer District or Atomic Energy
Commission activities These results are used to represent the natural
background radiation of the area

AeriaJ radiological surveys are performed in buoport of tadiological
assessments for both newly identified and previously recognised sites In the
foimer case, they are used to indicate the need for a,id extent 01 ground
surveys In the latter case, the mam objective is the identification of any
offsite contamination If the aerial survey indicates the presence of
contamination not previously identified, the new area is surveved from the

^ ground.

i1 When the survey work js complete, a report describing the radiological
condition of the site is prepared The report (or report supplement) also
incjudes an evaluation of potential radiation exoosures from credible
radiation-to-man pathways at the site The evaluation outlines the exposure
levels to which humans could be subjected under present site usage These
levels are compared to acceptable levels of exposure in order to place them
in perspective Exposure evaluations are not performed at sites determined
to be radiologically clean In cases where tne possibility of radiation
exposure above background is identified, summaries or the complete reports
are submitted to the appropriate Federal, State, or regulatory authorities
and the site, where appropriate, is designated to require consideration tor
remedial action Priority for remedial actions at the site are determined on
the basis of health considerations

Discussions are held with property owners and, vhere applicable, with
concerned agencies to explain the results of the survey and fv tuce
Department of Energy plans Press releases may also be used to ensure that
the public is informed of the survey results

Implement Remedial Action--Once a site is designated as requiring
consideration for remedial action, options for such actions are evaluated If
the evaluations demonstrate that a remedial action is required and if the
Department has authority, an appropriate remedial action is selected and
implemented The major elements of this activity include the following

o An Engineering Evaluation is conducted to identify and assess the
remedial action options on a technical and economic basis The
evaluation will consider the area's hydrology, geology,
meteorology, and so forth along with preliminary engineering
estimates for the quantity of material to be removed, the time
required for completion of the actions, the boundaries of the
action, and approximate costs of each remedial action option

o An Environmental Analysis is completed to compile pertinent
environmental data and provide an environmental evaluation of the
remedial action options identified in the engineering evaluation
The evaluation will cover the environmental impact of status
quo, stabilization of material onsite, and decontamination and
removal of material to a disposal site



V

e The National Envuonmentai Policy Act Process is implemented to
ensure that all environmental factors have been considered and
adequately addressed in selecting and conducting the lemedial
acuon The data developed for the environmental analysis, along
with any necessary additional data, are used in the preparation of
an environmental assessment or an environmental impact
statement, when required The National Environmental Policy Act
documentation is prepared in accordance with the Council on
Environmental Quality National Environmental Policy Act

., Regulations (Title 40, Code of Federal Regulations,
Parts 1500-1503), the Department of Energy guide'mes for

~£ compliance with the National Environmental Policy Act (Federal
Register, Vol 45, No 62, March 23, 1980, pp 20694-20701),

$ Department of Energy Ordei 5440 1, the Department of Energy
Environmental Compliance Guide, and other internal guidance

e The Selection of a Remedial Action is made following the
completion of the Engineering Evaluation, the Environmental
Analysis, and the National Environmental Policy Act process The
decision will be based upon technical, environmental, and
economic considerations and will be coordinated with State and
local governments as well as other Federal agencies

e An Engineering Plan is prepared to define the scope,
specifications, and details of the remedial action that is
selected The plan presents workplans, schedules, specifications,
and detailed cost estimates to be used to conduct the remedial
action

o The Remedial Action is conducted to resolve any actual or
potential problems associated with residual radioactivity resulting
from former Manhattan Engineer District and Atomic Energy
Commission activities The remedial action is conducted as
outlined in the engineering plan The Department of Energy
monitors the action on a radiological, environmental, engineering,
and contractual basis and reviews periodic status reports

Disposal Site Selection—The objective of this phase is to identify a
terminal disposal site for wastes from remedial actions at formerly utilized
sites. There are two basic generic options for any required offsite disposal
that will be evaluated during this process

e A disposal site within the state where the wastes are located

e A centralized regional disposal site for wastes from remedial
actions located within the region of the involved states

The selection of a disposal site would probably be necessary only for the
first formerly utilized sites undergoing remedial action in a state or region,
assuming that offsite disposal is required Waste generated during subsequent
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remedial actions at other sites in the state or region would likely be sent to
the existing disposal facility The choice of a remedial action depends on
details such as cost and environmental analyses, which are highly dependent
on the selected disposal Mte The basic elements of this activity are as
lollows

o Disposal Options are identified and evaluated to determine a
number of specific locations that are candidates for use as disposal
sites for remedial action wastes The Department of Energy will
work with State and local governments, as required, possibly
through the establishment of siting committees

9 A National Environmental Policy Act review is conducted to ensure
all practicable alternatives will be evaluated with respect to their
environmental impacts The National Environmental Policy Act
process will be conducted as outlined above in the implement
remedial action activity The Nuclear Regulatory Commission or
agreement state licensing process will be initiated in parallel with
this step *

© An Engineering Plan is prepared for the disposal site and will
contain detailed plans and specifications for developing the site
The plan will present costs, work plans, and schedules suitable for
use in preparing a request for proposal for site development and
maintenance

e Disposal Site Preparation and Maintenance includes surveillance of
the site before and during operation and will continue after site
closure The maintenance and surveillance procedures will be
developed on a site-by-site basis and will depend on both waste
and site characteristics The maintenance and surveillance of the
disposal site will be conducted by the licensee or operator in
accordance with the followup procedures specified in the
environmental impact statement and the Nuclear Regulatoi y
Commission license

In accordance with the provisions of the Atomic Energy Act of 195'f, as
amended, the site;, selected for permanent disposal of wastes from the
formerly utilized sites will be subject to licensing by the Nuclear
Regulatory Commission or an agreement state When proposed disposal
sites have been selected, preliminary evaluation of the licensing and
regulatory requirements will be initiated in parallel with initiation of the
National Environmental Policy Act process The licensing process will
continue through subsequent disposal site selection, engineering, and
design steps, with the requirement that a license be issued by tne
Nuclear Regulatory Commission or the appropriate agreement State
agency before waste disposal commences



Certify Site Condition—During and upon compJetion of any required
remedial action, an independent radiological survey is performed to verny
that the levels of residual radioactivity meet cr'teria for unrestricted or
proposed limited use The public is informed by Federal Register notice of
the completion of the remedial action Tne survey report and other
pertinent site records are then reviewed by a Certification Committee, and
if appropriate, the site is released for unrestricted use In the event that
effective measures cannot be found to reduce residual radiation to levels
defined by criteria for unrestricted use, tne condition of the site is
documented and the site placed under appropriate control The control may
involve restricted land use, such as making the area into a park where no
permanent structures may be constructed, or possibly licensing the site in
cases in which it is still used for nuclear activities

In all cases, upon completion of the decontamination efforts, a final
report is prepared documenting the entire remedial action effort and the
final radiological condition of the site This report also notes the quantity
of material removed from the site and its disposi-'on. The final report and
all supporting documentation are stored m Government archives Complete
copies or summaries are also placed on file at appropriate local centers such
as public libraries and state and local government s'annmg or record offices.

Certification procedures are similar for sites where no residual
radioactivity is identified during the site analyses phase (i,e , sites not
requiring remedial actions) The certification committee reviews the
available data and survey reports and if sufficient information exists to
certify the site for unrestricted use, the findings are documented in the
same manner as described for the certification 01 a site where a remedial
action has been completed However, if the data are not sufficient, then
additional records searches and/or radiological surveys are conducted as
necessary
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IV. SHE-SPECIFIC SUMMARIES

This section provides a brief sum,narv of the h i s t o r y and current status
of 71 formerly utilized sites that required evaluation by the Environmental
and Safety Engineering Division to determine their radiological condition In
addi t ion , three sites controlled by the Department of Energy (Weldon Spring
Site, St Charles County, Missour i , New Brunswick Laboratory, New
Brunswick , New Jersey, and the Department of Energy Niagara Falls Storage
Site,* Lewiston, New York) and used by the Atomic Energy Commission are
summarized for completeness The former Vitro Rare Metals Plant at
Canonsburg, and an associated proper ty in Burrel! Township, Pennsylvania,
are former Manhattan Engineer District and Atomic Energy Commission sites,
however, they have now been included in the Inactive Ur.. -num Mill Tailings
Remedial Action Program The Envi ronmenta l and ety Engineering
Division is currently reviewing in format ion concerning otr fo rmer ly utilized
sites that may eventually require survey work; however, , of this pr int ing,
there are insuff ic ient data to include other sites in th'S document A
supplemental report will be prepared for these additional sites when
information is available

The objective in preparing the site summat les was to produce a synopsis
of the operations and radiological conditions at each of the sites, based on
the best information available at the t ime , to document program status at
each site The summaries are not intended to be comprehensive site
histories Ideally, each site summary should follow the basic outline shown
below, supplying specific in fo rmat ion in several categories.

® Name of Site**

Current name of fac i l i ty or owner

Name of fac i l i ty or owner during Manhattan Engineer
District or Atomic Energy Commission use

Location

o Site Function

Use

Dates of operation

* This facility was once part of the portion of the Lake Ontario
Ordnance Works that was used by the Atomic Energy Commission The
Department of Energy now controls only 191 of the original 1511 acres.

** It should be noted that the name usually refers to a company or
faci l i ty and that typically only a small part of the overall area was
used for Manhattan Engineer District or Atomic Energy Commission
operations The specific location of the contamination is given in the
site description section



Opeia tor , i f d i f f e r en t f rom owrer

Contract number (s) during (Manhat tan Engineer District or
Atomic Energy Commiss ion operations

9 Site Description

Physical layout during use

Remains of the old site

Any changes in physical characteristics of the site and their
cause(s)

Description of any off site location (s) affected

9 Owner History

History of ownership f rom the i n i t i a t i o n of operat ions to the
present

o Radiological History and Status

Radiological history ( inc luding decontamination and surveys
per formed) f rom the init iat ion of operations to the present

Disposition of any potentially contaminated equipment or
mate r i a l s removed f r o m the site during Manha t t an Engineer
Dis t r ic t or Atomic Energy Commission operation 01 d u r i n g
subsequent decontaminat ion

Current status

Magnitude of anv contamination onsite and o f f s i t e

Any actions taken to decontaminate the Site and release it
for pjblic use, the acting party, and the date

Any need lor fur ther action

Although attempts were made to collect ail of the informat ion
discussed above, one or more of the items could not be adequately addres^d
for most of the sites In addition, the disposition of matena's -IK'
equipment f rom most of the identif ied sites has still not been completely
ascertained Thtre is an ongoing effort to iden t i fy the current location and
radiological condition of such materials and equipment
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These summaries have been reviewed by the owners and/or former
owners, State representatives, representives of the involved national
laboratories, and cognizant Atomic Energy Commission employees These
groups and individuals have been instrumental in providing information on the
s ' tes Additional information from these and other sources is being
investigated as received

Figure 3 shows the approximate locations of the formerly utilized sites
outlined in this report In addition, a state map showing more exact
locations of all sites described is presented at the end of each state section
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MISSOURI

ST CHARLES COUNTY
Department of Cnergy

Weldon Spring Site

ST LOUIS
St Louis Airport Storage Site
Malllnckrodt Inc

(The Former Malllnckrodt Chemical Works)

Figure 19 Formerly Utilized Sites in the State of Missouri
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Figure 13, Location of Mallinckrodt Property
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MALLINCKRODT, INC
(The Former MaJlmckrodt Chemical Works)
St Louis, Missouri

Site Function

In April 1942, the Army requested Mallmckrodt Chemical Works to set
up an industrial-scale process to produce uranium dioxide and uranium
trioxide MaJlmckrodt had the process operating by early summer 19^2 The
company was the sole source of purified natural uranium compounds until
well into 1943 and processed all of the uranium used in the world's first
self-sustaining nuclear reaction on December 2, 194-2, at the University of
Chicago Mallmckrodt provided uranium compounds and uranium metal for
use in the reseat ch, development, and production programs of the Atomic
Energy Commission Work also included (1) production of uranium
tetrafluonde (UF^), (2) production of uranium derby metal (subsequently
vacuum recast to form purified ingot metal), (3) machining of uranium
metal ruds for reactor fuel slugs, (4) reversion of uranium tetrafluonde to
UC>2 or LhOg, (5) recovery of scrap uranium metal, (6) production of
UC>2F2, (7) extraction and concentration of thonum-230 from pitchblende
raff mate, and (8) experimental processing of very low enrichment UF/^ The
St Louis Airport Storage Site was used for storage and disposal of residues
from Mallmckrodt's St Louis operation By the conclusion of Mallmckrodt's
24 years of uranium-processing work in 1966, the company had processed
over 100,000 tons of purified natural uranium products at facilities in
St Louis and Weldon Spring, Missouri Contracts with Mallmckrodt included
W-14-108-Eng-8, AT-(23-2)-44 , W-7405-Eng- 1 , W-7405-Eng-S , W-7405-
Eng-13, and W-7405-Eng-29

Site Description

Mallmckrodt leased portions of two locations (Broadway Street (main
plant and Plant 4) and Destrehan Street) to the Manhattan Engineer District,
primarily for the processing of uranium concentrate From 1942 through
1945, uranium processing was done exclusively at the Broadway Street
location, and some uranium metallurgical research continued at Plant 4
through 1956. From 1945 to 1957, uranium ore or concentrate was
processed in buildings at the Destrehan location In 1957, all operations at
Destrehan were terminated and transferred to a new Atomic Energy
Commission feed material processing center that Mallmckrodt operated in \N
Weldon Spring, Missouri About 20 existing buildings on the Mallmckrodt \
property at Broadway and Destrehan, plus their surroundings, were subject to I
radiological contamination Figure 18 shows the general location of the /
facility m St Louis '

Owner History

The subject property is owned and operated by Mallmckrodt, Inc
(formerly Mallmckrodt Chemical Works)
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Radiological History and Status

From 19^8 to 1950, the mam plant property was decontaminated, and
final decontamination surveys were performed In 1951, the main plant
property was returned to Mailmckrodt for unrestricted use Between 1957
and 1962, the Destrehan properties and Plant k were also decontaminated,
surveyed, and released for unrestricted use In the process, some of the
buildings were removed to the Atomic Energy Commission waste disposal
sites Contaminated earth was also removed and backfi l led
Decontamination wastes, scrap, and rubble f rom these operations were buried
at the west end of the St Louis Airport Storage Site and also deposited in
an abandoned quarry at Weldon Spring Decontamination procedures were
supervised by the New York Operations Off ice early in the program and by
the Oak Ridge Operations Off ice dur ing the Destrehan and Plant ^
decontamination The Atomic Energy Commission decontamination activities
did not reduce radioactivity levels to background but reduced them to
prevailing permissible levels for unrestricted use

Oak Ridge National Laboratory conducted a new radiological survey of
the former uranium processing areas during the summer of 1977 Alpha and
beta-gamma contamination levels inside and outside some of the buildings
were above limits set by current Federal guidelines concerning the release of
property for unrestricted use * Elevated external gamma radiation levels
were measured at some outdoor locations and in some of the buildings
Quantit ies of uranium in an amount that may require licensing were found in
soil at some places, and the concentration of uranium in one water sample
taken from an old waste pit was in excess of Federal standards ** Radon
and radon-daughter concentrations in three buildings were in excess of
current Federal guidelines for nonoccupational radiation exposure

On February 15, 1980, the Office of Environment notified the Office
of Nuclear Energy that the Mailmckrodt, Inc , site required consideration for
remedial action. The Off ice of Nuclear Energy is currently in the process of
determining and reviewing remedial action options

* "Guidelines :or Decontamination of Facilities and Equipment Prior to
Release for Unrestricted Use or Termination of Licenses for Byproduct,
Source, or Special Nuclear Material," US Nuclear Regulatory
Commission, November 1976

** Title 10, Code of Federal Regulations, Part 20, Standards for
Protection Against Radiation
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ST LOUIS AIRPORT STORAGE SITE
St Louis, Missouri

Site Function

The site was used as a storage area for waste generated by the
Malhnckrodt Chemical Corporation during its uranium processing operations
from 1946 to 1953 This waste or residue was stoi ed at the site until 1967

Site Description

The storage site is a 21 7-acre tract of land in St Louis County,
bordered on the north and east bv Bro^vn Road, on the south by the Norfo lk
and Western Railroad and the Airpor t , and on the west by Coldwater Creek

Owner History

This site was acquired by the Manhattan Engineer District in 1946
Since 1965, access to the site has been controlled bv the Airpoi t Manager,
thus barring casual entry A permit , dated November 10, 1969, authorized
the St Louis Airport Authori ty to enter upon, use, and occupy the site for
the purpose of undertaking certain decontamination work The city of
St Louis Airpoi t Authori ty acquired this site from the Atomic Energy
Commission through General Sei vices Administration (GSA) transfer (deed
G5-06-DR-(5)-9-OOS5), effective June 8, 1973 The deed contains a
restriction on the use of the property because residual radioactive materials
remain onsite

Radiological History and Status

The Atomic Energy Commission conducted a radiation survey of the
Airport Site in 1965 Contamination was found on structures and at various
locations and depths within the soil During 1966 and 1967, residues were
sold for processing and removed from the site The removal of the residue
resulted in decontamination of the site, restoring it to a condition >vhere the
radiation level at the ground surface was less than 1 mrad/hour except for
an area where barium sulfate residue was located This area was about
3 mrad/hour

The St Louis Airport Author i ty agreed to decontaminate this property
as stated in the acquisition permit, dated November 10, 1969 An
agreement with the Federal Government required that the barium sulfate
residue be removed to an interim storage site at \Veldon Spring, Missouri ,
and that all structures onsite except the fence be razed Also, a minimum
01 1 foot of dean f i l l was to be placed over the entire site This work was
performed during the period from January 1969 through December 1969 under
procedures developed and monitored by the St Louis Health Department as
approved by the Atomic Energy Commission
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In January 1970, a radiation survey iden t i f i ed radiation levels above
background at 11 points Additional f i l l (2 to 3 f e e t ) was placed o/er these
areas to achieve acceptable radiation levels

The Atomic Energy Commission conducted another radiation survey in
November 1971 to document radiat ion levels over the entire site Ground
surface dose rates were generally less than 0 05 mrad/hour Certain isolated
areas were found to exceed 0 2 mrad/hour and were documented No area
was found to exceed 1 mrad/hour

During the week of November K, 1976, Oak Ridge National Laboratory
- performed a comprehensive survey of the site to characterize the existing

rV radiological status of the property The survey report indicated that the
,, contaminated soil in the western section of the site represents a potential

source of radiation exposure At the time when some of the stored material
was sold and removed, some remaining barium sulfate cake residue was
covered with f i l l At the present t ime, most of the contamination remains
covered with earth in varying th cknesses, however, this earth cover has
eroded up to 3 feet in some place- In one small area of the western
section, above-background readings were obtained in numerous places
Samples of soil were collected f t o m various points wi th in the site and, at 26
points, a concentration of radium-226 was found to be in excess of the
maximum level for background concentrations observed in Missouri An
analysis of groundwater revealed measurable quantities of several nuchdes.
Radionuchde analysis of surface water and sediment samples showed levels
near background in most cases

The St Louis Police Department is planning to develop this site for use
as a driver training course, with due consideration to the restrictions in the
deed The Nuclear Regulatory Commission has also proposed that
contaminated material from the fo rmer ly licensed Latty Avenue* property
located in Hazelwood, Missouri , be relocated to the airport site The
Department of Energy is evaluating the environmental and engineering
impacts of this proposal

On October 26, 1979, the Office of Environment notified the Office of
Nuclear Energy that the St Louis Airport sit' required consideration for
remedial action The Office of Nuclear Energy ' , urrently in the process of
determining and reviewing remedial action option.

Latty Avenue is a former uranium processing site that is under the
jurisdiction of the Nuclear Regulatory Commission
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WELDON SPRING SITE*
St Charles County, Missouri

Site Function
f>

The Department of Energy's W el don Spring site consists of two separate
' \ properties One of these properties is the ra f fmate pit area, which contains
i four pits constructed and used for the storage of wastes generated from tne
\ \ adjacent Atomic Energy Commission Uranium Feed Materials Plant (the plant

at ea is now controlled by the US Army) Malhnckrodt , Inc , operated this
•\ plant for the Atomic Energy Commission t rom 1957 un t i l 1966 Some

processing of thorium residues was also performed at the plant The other
(, property is an abandoned quarry located appro <imately 4 miles southwest of

the r a f f m a t e pit area, The quarry was first used by the Atomic Energy
Commission in 1959 when drummed residues containing about 3 8 percent
thor ium were dumped there In 1963 to 1964, approximately 50,000 cubic
yards of u ran ium- and radium-contaminated rubble from the demolition of
the Destrehan Street plant were deposited in the quai ry Addi t iona l
drummed thorium residues containing about 3 percent thorium were deposited
in the quarry in 1966 Dur ing the decontarmnat'on of several of the
buildings selected for herbicide product ion in 1967, the Army deposited
approximately 6000 cubic yards of contaminated and unrecoverable material
in the quarry (The herbicide production proposal was later put aside )
Prior to the Atomic Energy Commission, the Amy also used the quarry for
disposition of trinitrotoluol-contaminated rubble during the operation of the
W el don Spring Ordnance Works Plant

Site Description

The rafunate pit area occupies approximate ly 51 acres and is totally
surrounded by A i m y property Pits 1 and 2 are fi l led wi th residues w i t h i n
3 feet of the top of the levees and Pit 3 is approximately 78-percent f i l led
with residues The residue fill in Pit k is quite 11 regular with about
10 percent of the total pit volume consumed Approximately^70__p_erc.ejrL._pf
the residues discharged to Pits 1, 2, and 3 were n e u t t nlized/Taffinates froir
refmerv operations The remaining 30 percent "of trie residues consisted
pr imar i ly of washed slag residues f rom the uranium metal production
operation In addition to some uranium residues Similar to those in Pits 1,
2, and 3, Pit 4 contains raf fmate solids f rom the processing of thorium
recycle rnatenals Some minor amounts of thorium are also present in Pit 3
The raifmate pit area is fenced with standard 7-foot chain-link cyclone
fence topped with three strands of barbed wire Access to the pits is
obtainable solely through the road system and security gates of the Army-
owned areas

* This site is a DOE-owned Surplus Facility It is included in this repor*
because it was formerly utilized by the Atomic Energy Commission for
processing activities
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The abandoned quarry consists of approximately S acres and is located
between Missouri State Route 9if- and the Femme Osage Creek in a relatively
remote location The main quarry hole area is about 2 acres with about
J/2 acre consisting of a pond or sumo. The quarry is fenced wi th a 7-fcot
cyclone fence similar to the raff mate pit area, anol signs are clearly posted
indicating jthe presence of rad_iologi_gaJ_material— The general location of .>-//
Weldon Spring with respect to other Missouri sites is shown in Figures 18 v
and 19\

v Owner History

In 1956, approximately 220 acres of the original Weldon Spring
Ordnance Works Plant were acquired by the Atomic Energy Commission from
the U S Army for use as a uranium feed materials plant The Atomic
Energy Commission acquired the abandoned quarry in 1958, also from the
Army After the Feed Materials Plant was shut down in 1966, tne Army
i eacquired the land and facilities, except for the 51-acre raffmate pit area
and the quarry, to use portions of the plant f?cihties for the
herbicide orange However, the project was n^ver implemented and
property was declared excess in 1970 The General Services Administration
determined that the land could not be released because of the degree of
radioactive contamination Both the raffmate pit area and the quarry
under the control of the Department of Energy, but the remainder oL the"'*^ j
property is still under Army control "

Radiological History and Status (f

Since about 1967, the National Lead Company of Ohio, under contract
with Oak Ridge Operations Office, makes periodic visits to the raffmate pit
area for environmental control sampling Necessary security and maintenance
such as fence repair and grass-cutting is performed, under agreement, by
the Army personnel located onsite The pits are uncovered and reoresent a
potential quicksand hazard, however, access is restricted by the 7-foot fence

; -j- and the area is completely enclosed with.n the boundary cf a U.5, Army
--. /^TO^J^-J facility Beta-gamma radiation measurements at a point about 1 foot above

the sludge were above__background Air samples taken around the pits have
shown no short- orTong-lived airborne activity that could be attributed to
the pits Test holes drilled in the area have shown neither lateral seepage
of effluents nor selective migration of radionuclides from the raffmate pits
Data obtained from the analyses of samples of effluents and storm drainage
from the pit area indicate that uranium and other radiological contaminate
concentrations are within Nuclear Regulatory Commission concentration
guides for uncontrolled areaso

The Department of Energy is currently negotiating with the Cotter
Corporation of Canon City, Colorado, for the removal of the raff mates from
the pits An Environmental Assessment, DOE/EA-0031, has been prepared

*• Title 10, Code of Fedei al Regulations, Part 20, Standards for.



covering the transfer of title of the raffmates to the Cotter Corporation
The Department is aJso investigating other alternatives for disposition of the
raffmates and pits

Data obtained from samples collected by National Lead of Ohio at the
quarry in 1975 and 1976 indicate that uranium ard thorium concentrations in
the quarry pond are above background but within Fedet al guidelines for 'voter
in controlled areas* Water in the remme Osage Slough, although at lower
levels, is also above background, and this appeals to confirm the existence
of a hydraulic connection bet\veen the quarry and the Slough Samples of
incoming water to the St Ch.Hes water works well field indicate that no
contamination of the well fiei ^IT^ however, due to the proximity 01 tne
well field to the quarry and " >e Osage Slough, contamination could
be a matter of potential conc- -_'< ̂ ^^^ &*+<*~L-t J~e* '-2^ ?" h'J

~ " LCT-^"^^ < ™&<a ^-^*
X.O 'cv-*-^ ^*7-^ J / -/ f ^vy-"«~«- J-STS" 'fl ^s, ~.'/'.-~\> ^i ^ . C-£--L^~T~C-A^,, _>t-<~——^_>c^rr—<-i.^^_ci

Some forrr/ of remedial action is "required at tni^ site Removal of the
raff mate from the pits (possibly by Cotter Corporation for reprocessing) is
required and may be followed by decontamination of the pits themselves
The disposition of the quarry must also be addressed Meanwhile, monitoring
of the site will continue, and a radiometric aerial survey is planned for /C|f^
fiscal year 1980 , , / _. - _£. ^~

The Department of the Army has requested that the Department of
Energy accept the transfer of the 169-acre We!don Spring Chemical Plant as
they have neither the funds nor the expertise to decontaminate the
property The Department of Energy is evaluating the proposal along with
other options.

Title 10, ode of Federal Regulations, ' ' '
Protection Against Radiation


